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Recovery of copper and nickel from electroplating sludge Yang Zhenning', Chen Zhichuan®, Gao Daming®, Tong
Zhang fa'. (1. School of Chemistry and Chemical Engineering , Guangzi University , Nanning Guangzi 530004;2.
Shenzhen Hazardous Waste Treatment Station , Shenzhen Guangdong 518049)

Abstract: The two-step treatment case of recovering copper (by electrolysis) and nickel (by extraction after re-
moval of other metals by precipitation) from an electroplating sludge was presented. Using sulphuric acid to extract
the metals from the sludge, the lixivium was electrolyzed at 2.4 V for 3.5 h for recovery of copper; more than 99 %
recovery of copper was achieved while the Fe?* was oxidized to Fe**. Then the electrolyte was heated up to 90 C,
partially neutralized, first by NaOH (to pH=1. 0) and then by phosphate (to pH==3.0), and then reacted with 1. 4
times the theorectical requirement of sodium phosphate to precipitate more than 99% of soluble Fe, Al and Cr species
as iron, aluminium and chromium phosphates. Extraction of the filtrate with P-204 recovered >>97% of nickel in the
sludge. The effects of pH, temperature, electrolysis time on copper recovery and the effects of sodium phosphate
dose on metal precipitation were determined.
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Table 1 Composition of the electroplating sludge

x # #® izl ® #® HA OGS ES) Bt
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Fig.1 Block diagram of the copper and nickel recovery process
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Table 3 Effect of electrolysis time on oxidation of
Fe** and Cr(V[)
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Fig. 2 Effect of pH on metal removal by
phosphate precipitation
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Fig.3 Effect of temperature on metal removal by
phosphate precipitation
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Fig.4 Effect of sodium phosphate dose on metal
removal by phosphate precipitation at pH=3, 0
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Fig.5 Effect of sludge recycle time on
the metal removal efficiency
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